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(54) Balloon catheter and method for manufacturing such a catheter 

(57) The invention relates to a method for the man- 
ufacture of a balloon catheter. It comprises the providing 
of a piece of tube-like basic material, the manufacturing 
of a balloon member and the connecting of the balloon 
member with the basic material. The manufacturing of 
the balloon member comprises the providing of a mould 
which in its turn is provided with a mould cavity corre- 
sponding to an intended expanded form of the balloon 
member, turning at opposite ends into securing ele- 
ments for the purpose of securing opposite end sec-' 
tions of a piece tube-like semi manufacture in the mould 
cavity, the receiving of the semimanufacture in the 
mould, the heating of the semimanufacture, the gener- 
ating of a pressure difference between the inside and 
the outside of the semimanufacture as a result of which 
it expands into the balloon member arranged against 
the walls of the mould cavity. On being received in the 
mould, the end sections of the semimanufacture are 
turned over an angle in relation to each other. 
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Description 

The invention relates to a method for manufacturing 
a balloon catheter, in particular a balloon catheter with a 
very large balloon, as is known from US patent applica- 
tion 4 906 244. 

The balloon for such a balloon catheter is made up 
of a central section with on both sides transition sec- 
tions to tube-like end sections. The balloon is usually 
manufactured by means of blow-moulding a piece of 
tube-like semi manufacture. The wall of the semimanu* 
facture is relatively thick, so that sufficient material is 
available for the central section which is to be 
expanded. 

In the transition sections the wall thickness 
decreases from that of the tube-like end section to that 
of the expanded central section. The wall of the transi- 
tion section close to the end section is consequently still 
relatively thick, which considerably impedes the folding 
of the balloon into a small diameter. This folding into a 
small diameter is desirable however, in order to be able 
to introduce the balloon catheter properly into a patient. 

What is more, the wall thickness in the transition 
section does, in general, not decrease uniformly. There 
will be sections with a relatively thick wall separated 
from each other by sections with a relatively thin wall. 
This further impedes the folding of the balloon into a 
small diameter 

The object of the invention is to provide a method 
for manufacturing such a balloon catheter, resulting in a 
balloon which can be folded into a small diameter prop- 
erly. 

This aim is achieved with the method as character- 
ised in claim 1. By receiving the semi-manufactured 
product thus twisted in the mould, ridges of material 
extending fan-shaped from the end section are formed 
on expansion in the transition section of the balloon 
member, of which the walls are thicker than those of the 
intermediate sections. As a result the transition section 
can be folded together very easily into a small diameter. 

The tube-like semimanufacture is preferably manu- 
factured by extrusion and is pre-stretched before it is 
received in the mould. As a result the material will obtain 
the optimum properties required for the ensuing blow- 
moulding process. 

An advantageous further development is character- 
ised in claim 3. By carrying out the blow-moulding proc- 
ess in two stages, an optimum distribution of material 
can be achieved in the end product. 

With the measures as set out in claim 4, a suitable 
number of evenly distributed fan-shaped ridges of mate- 
rial is obtained. There are approximately ten of them. 

A further advantageous development is character- 
ised in claim 5. As a result the ridges of material stretch 
out fan-shaped in a pattern of spirals extending in a 
clockwise direction. The introduction of the catheter into 
the patient and the removal thereof later on, can be 
facilitated by rotating the catheter round its longitudinal 
axis. The ridges of material extending in the folded state 



in a helical pattern support on rotation, the movement 
in a longitudinal direction by a screw action. 

The invention also relates to and provides a balloon 
catheter manufactured in accordance with the method 
5 as characterised in claim 6. 

An advantageous small diameter of the balloon 
member can be achieved with the measures as set out 
in claim 7. A very gradual transition without bulges is 
achieved from the end sections to the folded central 
w section. 

Additional advantageous properties and advan- 
tages of the invention will become apparent when read- 
ing the following description of an example of an 
embodiment with reference to the attached drawings. 

is 

Figure 1 shows a catheter manufactured with the 
method according to the invention in a 
partly broken away perspective view, 

Figure 2 illustrates schematically one step of the 
20 method according to the invention, 

Figure 3 is a large-scale drawing of the balloon 
member of the catheter of figure 1 . 

Figure 4 shows a frontal view of the balloon member 
of figure 3 in the direction as indicated by 
25 arrow IV. 

Figure 5 shows the balloon member of figure 3 in 
the folded state, 

Figure 6 shows a cross-section along the line VI-VI 
of figure 5. 

30 

The catheter 1 shown in figure 1 comprises a tube- 
like basic body 2 which has been assembled from an 
outer tube-like element 3, in a central lumen whereof an 
inner tube-like element 4 has been received. The tube- 

35 like element 4 also comprises a lumen. ' 

At the proximal end of the catheter 1 a connecting 
element 8 has been arranged. This connecting element 
8 has two connections 5 and 6. The connection 5 is con- 
nected with the lumen of the inner tube-like element 4 

40 and the connection 6 is connected with the lumen of the 
outer tube-like element 3, that is to say, the channel with 
annular cross-section formed by the space not taken up 
by the inner tube-like element 4 inside the lumen of the 
outer tube-like element 3. 

45 As can be seen in the figure, a tap 7, known as 
such, can be arranged to the connection 6. 

At the distal end the catheter 1 is provided with a 
balloon member 9. This is a balloon with a very large 
diameter sometimes referred to as a "fatsy". 

so The balloon member 9 has an active central section 
10 with on either side transition sections 1 1 turning into 
end sections 12. 

The balloon member 9 has been manufactured in at 
least one step of the blow-moulding process by the 

55 method according to the invention. This step will be 
explained in greater detail with reference to figure 2. 

In figure 2 a mould 15 has been illustrated schemat- 
ically, comprising two mould sections 16, 17. fn the 
mould sections 16 and 17 a mould cavity 18 has been 
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provided, the shape of which corresponds with that of 
an intended expanded form of the balloon member to be 
manufactured. At opposite ends this mould cavity 18 
turns into securing elements 19. In the securing ele- 
ments 1 9 the end sections 21 of a tube-like semimanu- 5 
facture 20 are secured. 

As is indicated by the arrows, the semimanufacture 
20 is twisted before it is received in the mould 15. For 
this purpose the end sections 21 are turned over a cer- 
tain angle in relation to each other. A suitable angle is w 
one of 270°. 

After receiving the semimanufacture 20 in the 
mould 15, a pressure difference between the inside and 
the outside of the semimanufacture 20 is generated in 
an obvious manner not explained in greater detail here, 15 
for instance by connecting the channel defined inside 
the semimanufacture 20 to a source of gas under pres- 
sure. At the same time the semimanufacture is heated 
to a temperature higher than its softening temperature, 
so that it will be "blown up". The inflated section of the 20 
semimanufacture 20 arranges itself against the wall of 
the mould cavity 18 and thus obtains the intended 
expanded form. 

Next one can allow the semimanufacture to cool 
down, so that the expanded form is retained. Because 25 
of the flexibility of the material of which the semimanu- 
facture has been made, which is a plastic material, the 
balloon member formed can be folded and expanded 
again afterwards by increasing the pressure inside. 

Figure 3 is a large-scale drawing of the balloon 30 
member thus formed. Because the semimanufacture 20 
has been received in the mould 15 in the twisted man- 
ner described above, ridges of material 22 have been 
formed in the transition sections 11 extending fan- 
shaped from the end sections 1 2. The ridges of material 35 
22 are relatively thick, whereas the material in between 
is stretched out. The ridges of material 22 have been 
shown once more in figure 4 for the sake of clarity. 

The ridges of material 22 can, to a certain extent, 
be compared with the spokes of an umbrella. They can 40 
fold against each other, whereby the thinner material 
inbetween is folded into pleads. Thus, in folded state, a 
small diameter can be achieved. 

This folded state is illustrated in the figures 5 up to 
and including 7. 45 

As can be seen in the figures 5 and 6, the central 
section 1 0 and the transition sections 1 1 are folded in 
pleads against the inner tube-like element 4 of the basic 
body 2. The folds 24 fit closely together and substan- 
tially coincide with the fan-shaped ridges of material 22. so 

As can be seen in figure 5 as well, the outer tube- 
like element 3 of the basic body 2 is shorter than the 
inner tube-like element 4. The relatively proximal end 
section 1 2 of the balloon member 9 is connected with 
the end of the outer tube-like element 3, whereas the ss 
relatively distal end section 12 of the balloon member 9 
is connected with the inner tube-like element 4. The 
inside of the balloon member 9 is therefore connected 
via the remaining channel with annular cross-section 



inside the outer tube-like element 3 with the connection 
5 of the connecting member 8. By supplying via this 
connection a gas or liquid under pressure, the balloon 9 
can be unfolded into its expanded form. This occurs fol- 
lowing introduction of the catheter into a patient for the 
purpose of dilation or occlusion of a blood vessel. 

Introduction occurs in the usual manner via an 
introduction sheath 26 which has been illustrated sche- 
matically in figure 7. This introduction sheath 26 can 
have a relatively small inside diameter, as the balloon 
member 9 can be folded into a small diameter and 
because no bulges are formed at the transition sections 
as a result of unevenly distributed basic material. 

As a result of the ridges of material extending in a 
fan-shaped manner and the closely fitting folds, sec- 
tions with a helically shaped profile are formed on either 
side of the balloon member. By rotating the catheter in a 
suitable manner, as indicated by arrow 27, a certain 
force 28 can be generated by screw action, which facili- 
tates the introduction of the catheter. Also the removal 
of the catheter can take place smoothly by applying a 
correct rotation. 

Although the method according to the invention is 
explained with reference to figure 2, in which a balloon 
member is formed in one single blow-moulding'step, it is 
also possible to achieve the same in more steps. A first 
initiation can for example be carried out in the form of a 
limited expansion in order to obtain a second semiman- 
ufacture with a suitable material distribution. This sec- 
ond semimanufacture can then be expanded in a 
second blow-moulding step to obtain the intended ulti- 
mate form. In that case the suitable material distribution 
is achieved during the first step by the right choice of 
mould cavity of the mould in which this step is per- 
formed. 

Claims 

1 . Method for manufacturing a balloon catheter, com- 
prising the providing of a piece of tube-like basic 
material, the manufacturing of a balloon member 
and the connecting of the balloon member with the 
basic material, wherein the manufacturing of the 
balloon member comprises the providing of a 
mould which in its turn has been provided with a 
mould cavity corresponding to an intended 
expanded form of the balloon member, turning at 
opposite ends into securing elements for the pur- 
pose of securing opposite end sections of a piece 
of tube-like semimanufacture inside the mould cav- 
ity, the receiving of the semimanufacture in the 
mould, the heating of the semimanufacture, the 
generating of a pressure difference between the 
inside and the outside of the semimanufacture as a 
result of which it expands into the balloon member 
arranged against the walls of the mould cavity, 
wherein the end sections of the semimanufacture 
on being received in the mould are turned over an 
angle in relation to each other. 
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2. Method as claimed in claim i , wherein the tube-like 
semimanufacture is manufactured by means of 
extrusion and is pre-stretched before being 
received in the mould. 

3. Method as claimed in one of the previous claims, 
wherein the intended expanded form is an interme- 
diate form, and the heated, expanded balloon 
member is transferred to a second moutd in which it 
is given its definite shape, and the cooling down of 
the balloon member. 

4. Method as claimed in one of the previous claims, 
wherein the end sections are turned substantially 
over an angle of 270° in relation to each other. is 

5. Method as claimed in one of the previous claims, 
wherein the end sections are turned in such a direc- 
tion, that the semimanufacture is twisted in the 
direction of a helix extending clockwise. 20 

6. Balloon catheter manufactured with the method 
according to one of the previous claims, wherein 
the balloon member comprises a central section 
with on either side transition sections turning into 25 
tube-like end sections, of which at least one com- 
prises ridges of material extending fan -shaped from 
the end section. 

7. Balloon catheter as claimed in claim 6, wherein the 
central section and the transition sections are 
folded in pleads against the basic body and wherein 
the pleads substantially coincide with the fan- 
shaped ridges of material. 

8. Balloon catheter as claimed in claim 6 or 7, wherein 
the ridges of material are substantially evenly dis- 
tributed around the circumference of the transition 
section. 

9. Balloon catheter according to one of the claims 
6-8, wherein the transition section comprises 
between 5 and 15 ridges of material. 

1 0. Balloon catheter as claimed in claim 9. wherein the 45 
transition section comprises some 10 ridges of 
material. 
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